Type III group B streptococci (GBS) isolated from Tokyo and Salt Lake City were classified according to the similarity of HindIII and Sse83871 restriction digest patterns (RDPs) of bacterial DNA. The bacteria were clustered into three RDP types, with excellent correlation between subtyping based on the two enzymes. The majority (91%) of invasive isolates obtained from neonates were RDP type III-3. The mean sialic acid content of the III-3 strains was higher than that of other type III strains. Closely related isolates were concordant for expression of the bacterial enzyme C5a-ase, but invasive strains were no more likely to be C5a-ase positive than were strains isolated from the genitourinary tract of pregnant women. These data indicate that a group of genetically related organisms with increased capsule production causes the majority of invasive type III GBS disease. Group B streptococci (GBS) 3) causes most serotype III neonatal sepsis, suggesting the RDP typing. DNA was extracted from GBS suspended in agarose existence of a genetically related subgroup of serotype III GBS gel plugs (InCert; FMC BioProducts, Rockland, ME) according to that are intrinsically more virulent than other serotype III strains the manufacturer's instructions except that mutanolysin and SDS con- [4]. The purpose of these studies was to determine whether taining proteinase K were used for digestion of the bacteria. DNA in invasive serotype III isolates from Salt Lake City, as well as the agarose gel plugs was digested with HindIII, extracted from the more recently isolated clinical isolates from Japan, are also agarose with phenol, and redigested with HindIII. The DNA sample RDP III-3. We also validated the HindIII typing by typing the was then subjected to electrophoresis in a conventional ethidium bromide-agarose gel. The similarity between densitometric RDPs from individual strains was expressed as a Pearson product moment correlation coefficient (PPMCC) and clustered by the unweighted 
Group B streptococci (GBS) are an important cause of seri-GBS with a second restriction endonuclease, Sse83871, and determined whether other putative virulence factors, including ous bacterial disease in neonates, pregnant women, and patients with underlying illnesses [1] . GBS are subclassified into serocapsular sialic acid content, R protein, and C5a-ase expression, correlated with RDP type. types according to the immunologic reactivity of the polysaccharide capsule. Of the nine serotypes, types I, II, III, and, more recently, type V and VIII GBS cause the majority of Materials and Methods neonatal human GBS disease [1 -3] . Serotype III GBS are Bacteria. GBS were isolated from routine vaginal swabs from particularly important because type III cause a significant perwomen seen at the University of Utah Hospital during 1993-1995. centage of early-onset disease (within the first week of life) GBS isolated from blood or cerebrospinal fluid or from a sterile and the majority of late-onset disease (after the first week of body site at autopsy were obtained from the Microbiology Laboralife) in human neonates and also cause the vast majority of or III-1 isolates elevated compared with that of the isolates of assay [7] .
the same RDP type. While 100% of the III-2 and III-1 isolates were C5a-aseResults positive, only 63% of the III-3 strains were C5a-ase -positive (table 1). All of the III-3a strains were C5a-ase -positive except The 62 isolates were divided into three HindIII RDP types, as in the previous study [4] . The majority of the isolates (41) 1 (isolate 9), and all of the III-3b strains were C5a-ase -negative. Overall, 76% of the type III GBS expressed functional were found to be RDP type III-3, while 18 and 3 of the remaining isolates were RDP type III-2 and III-1, respectively C5a-ase activity, but there was no correlation between C5a-ase activity and whether the organism was invasive or coloniz-(figure 1). Isolates clustered into five Sse83871 RDP types, with the exception of isolate 59 (figure 1). Bacteria within these ing: 69% (24/35) of the invasive strains expressed C5a-ase, while 85% (23/27) of the vaginal isolates expressed C5a-ase. 5 groups of bacteria, designated III-1, III-2a, III-2b, III-3a, and III-3b, were found in the corresponding HindIII RDP types Consistent with a previous report [8] , all of the strains expressed R protein, except for the III-1 strains and 1 of the III-(figure 1). Furthermore, bacteria that clustered into Sse83871 RDP type III-3a (strains 1 -27) and III-3b (strains 28 -41) also 3 isolates. clustered into these subtypes within the HindIII dendrogram (figure 1). Strains 42 -54 in the HindIII-2 dendrogram were Discussion III-2a except strain 45, which was III-2b, while strains 55 -58 were all III-2b, except strain 58, which was III-2a. Thus, the In the studies reported here, we demonstrate that type III GBS from both Salt Lake City and Tokyo can be clustered two methods of RDP typing clustered the type III isolates into virtually identical groups, strongly supporting the validity of into three subtypes on the basis of HindIII RDPs. The validity of the HindIII subtyping is strongly supported by the Sse83871 these two methods for subtyping type III GBS. Isolates that resembled each other with similarity coefficients ú0.97 by typing and is further corroborated by correlation with several different phenotypic determinations. First, the III-3 isolates had HindIII typing, or that had identical RDPs by Sse83871 typing, were always isolated from the same city (not shown). No plasa significantly higher sialic acid content than did the III-2 or III-1 isolates. Second, the III-3a, III-2, and III-1 isolates all mids were detected in any of the isolates.
Overall, 35 of the GBS were isolated from a normally sterile expressed C5a-ase activity (with 1 exception), while the III3b isolates did not. Third, the 3 III-1 strains in this study were body fluid (blood or cerebrospinal fluid). The overwhelming majority of these strains (91%; 32 strains) were RDP type IIIuniformly R protein negative, as were the 4 III-1 strains studied in our previous study [4] . In contrast, the overwhelming major-3, whereas only 9, or 33%, of the vaginal isolates were III-3. In contrast, 59% (16) of the vaginal isolates were RDP type ity of III-2 and III-3 strains were found to express R protein both in this study and in our previous report [4] . This suggests III-2 strains, while only 6% (2) of the invasive strains were III-2. RDP type III-3 strains were significantly more likely to that lack of R protein expression is a unique phenotypic characteristic of III-1 strains, although the small number of strains be invasive isolates than to be vaginal isolates, while type III-2 strains were significantly more likely to be vaginal isolates identified as III-1 limits the power of this observation. Additional support for the validity of the RDP typing is derived from than to be invasive (P õ .01, x 2 , Yates's modification). For 27 isolates, the patient's age at the onset of disease was the fact that isolates identified as closely related or identical by RDP typing always originated from the same city. available. Two of the 27 isolates were from older children (2 / 9d43$$ap48 03-04-98 19:03:33 jinfa UC: J Infect Studies from several laboratories have suggested that most We previously proposed that the bacterial enzyme C5a-ase contributes to the pathogenic potential of GBS by its ability to invasive type III GBS disease is caused by related strains of bacteria [9, 4, 10] , although a distinct group of type III GBS rapidly inactivate the potent complement-derived neutrophil agonist C5a [12, 13] . Data presented here, however, suggest with increased virulence could not be identified in one study [11] . Our data indicating that the vast majority of invasive that expression of C5a-ase is not the basis for increased virulence of the III-3 strains, since there was no correlation between isolates in this sample were RDP type III-3 suggest that RDP type III-3 strains are the most common type III GBS to cause C5a-ase activity and invasiveness. These studies do not address the possibility that expression of the gene encoding C5a-ase is invasive disease. These studies therefore support the existence of a subtype of type III GBS with increased pathogenic potendown-regulated under the in vitro conditions used in these experiments, leaving open the possibility that C5a-ase contritial.
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